A Darboux-Backlund transformation is used to obtain a positon type solution of the nonlinear equations describing the propagation of coupled nonlinear optical pulses.This form of the positon solution is then compared with that obtained by the special limiting procedure applied to a two-soliton solution. It is observed that though the algebraic form of the two solutions is different yet both of these have singularities and the position of the singularities remains on the similar curve in the (x, t) plane. We also depict the form of these solutions graphically. Finally, it may be added that the method of Darboux-Backlund transformation is convenient for generating more than one-positon solution.
Introduction
A study of the optical pulse propagation is one of the most important use of solitary waves found in the domain of integrable system W. On the other hand nonlinear waves other than the type of solitons have been derived recently for many integrable systems [2] . Here we have derived a new type of solutions for the equations of coupled nonlinear optical pulses by using both Darboux-Backlund transformation and a specialized limiting procedure on the usual two-soliton solution -these are called positons for nonlinear optics. In the first part of our paper we describe the approach of Darboux-Backlund transformation. In the next . part we have rederived the positon solution by starting with the two-soliton form and adopting a specialized limiting procedure. It is observed that though the two forms differ in their algebraic form yet their singularity structures are very similar. Before proceeding to the formulation we may summarize the basic properties of a positon type solution: (a) Positons are weakly localised and in one dimension possess a singularity; • (b) The properties of the corresponding Lax eigenvalue problem is special; (c) Positons remain unchanged after mutual interaction.
(3)
Formulation
Coupled nonlinear optical pulses are described by equations of the following form the corresponding Lax pair is written as
Since we demand that the transformed equation must be of the same form, we must have where instead of (r, q) the variable (r, q) occur in (M, N). Consistency of (5) and (7a) demands which leads to along with
The same being true for det W, whence ar, A2 are independent of x and t. Now W is collinear that is Before proceeding further one must check the consistency of the space part of the old and new Lax operators with the DB transformation. From Eqs. (7) and (5) we get [4] So that Ń is of the same form as N with (q, r) changed to (q, r) which proves that the DB transformation is compatible and Eq. (7b) can be used to generate new solutions of the set (1) by starting with any seed solution.
Positon solution
Let us now note that a trivial solution of Eq. (1) is q = r = O. For this values of (q, r), the Lax eigenfunctions are found to be [5] so that the exact values of the coefficients (a, b, c, d ) of Eq. (15) can be explicitly obtained. Finally, we get using Eq. (16) We can now obtain the new eigenfunction Ψ, written as With this form of the eigenfunction at hand we can now repeat the above procedure again and construct the second DB transformation. For this purpose we choose λ1 = -2σ, λ, , 2 = -σ t o g e t
Positon from two-soliton solution
There is another very useful approach due to Jaworski et al. [6] which starts from a two-soliton solution of the equation under consideration and then taking a specialised limit to construct the positon solution. The two-soliton solution can easily be constructed in the bilinear formalism of Hirota. One sets Apparently the forms of the two curves given by Eqs. (44) and (45) 
Conclusions and discussions
In our above analysis we have obtained one-and two-positon solutions of the nonlinear integrable system which describes coupled optical pulse propagation. This has been done in two ways. One with the help of Darboux-Bäcklund transformation and the other with the help of a limiting procedure on multisoliton states. We have exhibited the space-time variation of such solutions in Figs. 3 and 4 for the one-positon obtained through two different methods, while the two--positon is depicted in Fig. 5 . Note that to construct a two-positon by the limiting procedure one has to start from a four-soliton state which we have not done in this communication. In this respect there is some advantage of the DB transformation over the latter approach. 
